(i9)H*a#ifr? (jp) 



<i2> & m # it ^& * (a) 



#i§2001 -78064 
(P2001-78064A) 
(43)^18 0 ¥/3cl3*p 3 A23B (2001. 3.23) 



©1) IntCl. 7 

H 0 4 N 5/225 

H 0 1 L 27/14 

H 0 4 N 5/335 



F I 

H0 4N 5/225 
5/335 
H01L 27/14 



D 4M1 1 8 
V 5C022 
D 5C024 



m) tarns fi 


!|$S¥11 -249473 


(7DWHA 


000002185 












9 £ 3 B (1999. 9. 3) 










<72)3B9Mf 


wm fn& 








«^»;iiK4ta;ii6TB7a35^ 














(72)»IH# 


ft t?x 








«^sa;iiK4tia/ii 6 tb 7#35# v- 














(74)f$BA 


100086298 








#a± »« am 











(54) BM®6ft] *^^^^zr-;Pt2in^^^:*^7->X-rA, 



(57) [«ftj] 

TWBShfcit^i 1 znmmm+i 

















H 
| 


























1 

WL-?mmmtii<D-jj<nmz7 v y^yymm^ti±m 

[0 0 0 1] 
[0 0 0 2] 

y -jw =, ^ tr » - * ^aiffirS!^ u tr«B* ^ 

[00 0 3]«, CCD»«mCMOS|«^ 
^7^-yU5 1(l *i^S§©5 2, Hi£S«5 3& 

P(Quad Flat Package) XO«aga^J8 $ frl/TV^ 

60 CO«#^@5 2Ji, ^</4r— i?#=5 6<7)4 32U-K 
it hMtHtai&tm <DV- K** 58^ UTHg&E 

5 4 ft, 5 9 , mWi 6 0 , 1 &t>* 

[0 0 0 4] 



(2) 2001-78064 

2 

[0 0 0 5] Ld»Lft*€>attTf4, itt^E5 2, H 

10 [0 0 0 6] 

[s£M£»ft^6fc£<7>^f&] $^1^6*^7^^ 

[0 0 0 7] JilB«^C0^y 7^>?a- yH^V^XIS, 

[0 0 0 8] 

-CBffi*r#HS looPlffliUKt^o 
[0 0 0 9] 9v-^xA(0«fiSc 

30 ^-rmmwtmmxh^o m^^-ftx* 9 v^^a 1 

X«/££*lX\^5 0 7^^- /W2 iv'X^i^v 5 

v^ 0 ^u^^x/vsai*sis4«, ^^^^^^.-^ 

[0 0 10] v^^^^^v?^— /V-3tDSBIftSffi6 Klfi. 
.LIB 5 fc ^ t)I^S^lT-aip D p 7 A- 7 D W 

40 isXr* I C 8 A- 8 C^WffiUKSttTV^o ~>*^ 
I C 8 A~8 Cte. ^^ev 5 ^— /V2 Srlgihi-S^: 
rbtoWBmR^ % * ? 2 \^£oX^btiZ> 

gt6fcfe(^USB (Universal-Serial-Bus) ^^^^ 

[ooii] m2itt%&w<DmifoteWi\z.&z>#* 

50 a-/^«3gSrKM-*-6tco-C. (a) fct-t£>«lfr¥B5 



(3) 

3 

bl (b) n*:<ommmmx&z> 0 i^i^^7^y 
[0012] ifiioit 0 3(wt^i-J:5«w x *Z>\> 

[00131 4fc, gffi l o Kfi8ft/B<fcJtil:* l 4 # 
Ktte>ftxi^ 0 C(7)g:ii^i 4f±, :7 i^^/me* 
m®L4t*? /uyu- h 1 3 (DBA 9 ^fo-frSB^O*** 

^^4(7)§3ta5<b^^^^^^ 1 boXE^^ (*g 
K»Sffi4(DEj»^^ — va>«Si5«. ±SEJTii^l4(D 

fflia«i-««*^-i icom^ftmi-^/£bxgag$HT 

[0 0 14] ftib\ tf/vzfi'— h 1 3te. m^-T^J: 
5J-««iRT-l 1 t ^^-'7 h 1 2S:S*Kl 0 

4 LT+5>/^g Witt) ds#e>*x 

[0015] If *£iK^ 1 1 C C D»»iff^\ 

<Da*iiF**2»5cWic:E^JLT*^S^ 1 5^#L 40 

^-1 113, ^Tfyy^it, 6^LTS 
tR10^-*(7)® (7U^rv'y/i«»StR4(DTDB) I- 

mm (7V vf^y^mm s*u ^ttic^oxis^ 

^-1 l<D«ffiS|J t7^^r^^Ej|ftS«4cD 

rv^5o *fc* w<DH^ttffil-*3v^x«, fitted l i 

<59_g3feStfl 5^Stgl 0<Dgjti:*l 4^e>RtHi-^ttl» 50 



2001-78064 

4 

KBEHSttXV^o 
[0016] £ S^UtT- 1 1 <7>«a2ffiKfS*<Z>£: 

'> 4 v >«HB*m, Witf^f 9 * 3i # * v * 6 

££#.S4lv\, ^t<omm\t, &±mmi 7fat>&±L 

[0 0 17] uvX^L-y hi 2|j; x 8. ^_f§5 

1 9. %frr7 4tV9 2 0WVyX2 1 laotM^ 

tl6c CO^^Hj^^UT^/^^1 8 <h^_1S 1 9 £51 
* i? W^RiJ t^B&E^ ft tf ^ $ n> :tll^o 

[0 0 18] ^^^r/V^ 2 On, 0J;ttfJiie«!3g|Sl 
9A^^LTA*r"t-^A*t3t<D*^?>^Sl5^^^ 

~<Dyt^7j/l'9 2 0{i, _blS«i9^ 1 9 AlCifi^LT 

tt. ±IE3R 0 gf5 1 9 AR«f7 ^/^2 0 ^r^ LTA 
*fb7t7fe^. ffi^^l 5-C»«S^6^: 
^(Dt^X^^o r^l-yX2 ltt, JifE&^Sfll 9 A 

[0019] ^^20 #^-^7 ^/ h V 

4fr*KMhir. wt&m&\zf&txm*<r>y-(^? m 

l»:^r^^ ^*^lcJ:oX#*$^6C<t 

«9 . 1x^x2 1 bmm&fttntzz 

ti>»tmX&>Z> 0 ^5Lfc*^«, ^7^^2 0tw 

[0 0 2 0] _hlB«fiK(D U^Xa.^ j/ hi 2 ^« 1 
XV>6 0 C^^MtH SfilO (13, 4) SrlB 

\zm/vX\ mmmi o^m^mwrn^i 1 1 u-^x^ 

^.^y h 1 2^H^$tlXV^ 0 *fc. JW^ll^S 
^S51 5 UyXa^y h 1 2(DUVX2 1 <t 1 



5 

[0 0 2 1 ] 7^6X7 7^^» ;U2|d*Dl^XJi. }g 

1 1 i 5 &mm i o cosily i 4 

fflLfcttlfi4ftoT^£fc«>, H8R^»«^l-tt> 

h 1 2<7)*&9p t m 9 A^ft^:?^ 2 0 £: 
»UTA*tUfc*ds. U-VX2 l^JSST^tcj: 9ig« 
ifi^-l 1 <oS3ttffil 5t«t5 Zk\nteZ> 0 £fc, ft 

-A- 3 (Bli#fiB) lcfeii$ti6o 
[0 0 2 2] jRtvc\ *38W©jBt*|Rtc«6*^ 7^ 
^a— /KOjJitJ6r8felj:o#, SI 4 (a) - (d) 

[0 0 2 3] $fci\ 1214 (a) tr^j; 5 1-> ^/k/ 
hi 3i:7^^->^/HE»S4R4S:flSt)^*d^o 
0Ett 9 ^^SlJ^tcSii^ 1 4 «:KttfcSE« 1 0 &mM 

(a) t^-t-i^l-^r^^^y 2 2<D5fc$£^§l£tHL 

10®SSB (T/U^^/^yK) 1 1 AlrjE^Lfc 
1215 (b) ^-^J: 5tw^r^ 2 2^?>^|»2 

[0 0 2 4] ^C, 14 (b) (c^i-J: 5 Ml 0 

_lcoxk i o 4 issfv-wz-x&m v,tdmm 

WftfcLfc/O^l 6 SrjBWRS^Jct 9 3£4E 1 0 C7 
u * ^^ElSStS 4 ) (Ofi«/^ * -y(:l^^o« 

[0 0 2 5] SfilO 4»f*9rF- 1 1 <n&W&t>&te. 

4 ^isiksR^- 1 1 <^s*«fp 1 5 <D{4e, Rxtmm io<o 

tttefrfcOl^-Ctt* fljxjl. JiiSSfc: 5 0 KHz, 
A-ifiS : 1 0 0°C, Shifts : 1 0 0°C. g^H#IH : 

o . 5st, /Wjp/exj : s<^zf—m^tc 9 10 0 



(4) 2001-78064 

6 

[0026] — r\ a*fk»^^(omimAt^x 

£^j&4LTfi, ±ISMS^ft (1 7 0tHT) Sr«f^ 

[0 0 2 7]ftv^ 04 (c) t£*M"J:5i^ HHfciR 
T-i l^«aatt^^^^<^*V*r«v>T*tJt«JIBl 7 

7£/Bt^£::4(;:J; 9. ^*^^**^fc#Ufc*tJfc 
WJIg 1 7 3ftS««^^- 1 1 *>g3tSP 1 5 ^*T?«*ta*ft 

[0 0 2 8] $^T, SI 4 (d) Id^r-fJ;?^ ^«>« 
^3tTC0^T Uci/yx^-^ s> h 1 2 1 0 (^){tfe^ 

1 2 00*^1 8c0^ffiX«l^^X^-^5/ h 1 2(DMB 

-5/ h l 2 l frtt«<&te*Lfc:R*-e. S 

Si ocoI^ICi/yXa^^ h 1 2 ^rff L#tt5^ 

ttlolclStS, J^-tT% ^feoog|2^^bfcX;^ ^^e 

[0 0 2 9] Z<D£ oteffif&fatbte&JjJ^^i?*-— ^ 
30 2(Cl^DV^r«, Kii^tl 4^#^6^ffil 00- ^(O® 

y hi 2SrH3Sbfc*5tS:«fflbTV^Sfci?), «£#£>^r 

(c, ^^^-/^^^{c^v^x^i o, S|«^i 
lM^yX^y h 1 2*J: 9*twKa-4-Sr.i:*s-C 

■far *r*S"srili:*S. ^-5X7^ ^v^— yi/ 

40 2^fflV^fcX7^ 7 iS XT" J* 1 X7^7^V^^ 

[0030] ^/c, mmm^-i t^y^^^y^nmrn 

OnT^tt^flJ^LTX;^ 7^v ? ^-^2(Df6]#^gSi^ 
aEx.6w4^-e#-6 0 rtilcj:9> X?t<7^v ? ^-^2 

^»9#»tftasrffi*icma[nriB4*6*:«). 

50 [0 0 3 1] ^6X7^ 9*^-^/2 ^rKig 



(5) 



[0 0 3 2] fc*3, _h1BH«B^ffilw*3V>'C«, StRl 
0. flHfesR^l lJlffu^asy hi 2^r«lwgEmL 

[0 0 3 3] 

5 0 cix^ctD, jB»®o^><7^> 5 ^-/V'*s|im§tt 20 



2001-78064 



8 



[Hsaffiw&R9U 

[IDl] 7^T^^M^tfl]g 

[0 2] *^M^IIlfe^ffi»c#-5^^7^^^-/wcO«| 
Ji*RW-r5Bl-C*>S. 
[0 3] 

[04] ^^v^^-yv^S 
it#ft£RWi-S0T*;fcS o 
[0 5] /^/»«*fe©-«tHWt5iaT?fcS. 
[0 6] «*0*^9*^a--/P(Z>fl|JtS:RW-r*«» 

[??-5§-tf>R9§] 

1 •••;*/ yisXy^J*, 2—# ^ ^^-v^-vK 3 • v'^ 
r^^e^-/K 10-18, 12 - 

^x^j/k i4-Ka5c. 15-m i6- 



[01] 



2 



1 Ujt^zsXrA 



3 i/X^A^ES^ — A 



7A 7B ^ 7D 



t8A 



<8B 



[03] 



[05] 



IP 

14 J3 4 



22 



If 



(03 




tbj 




^MH5fpJIIE^bn a nJI|6TB 7#35^- y = 



(7) &m 2001-78064 

F^-^(#%) 4M118 AA10 AB01 BA10 BAM FA06 
GC11.GD02 HAH HA23 HA24 
HA27 HA31 HA33 
5C022 AAOO AC42 AC54 AC69 AC70 
AC78 

5C024 AAOO CAOO FA01 FA 11 FA 17 
GA11 



Searching PAJ 



Page 1 of 2 



PATENT ABSTRACTS OF JAPAN 



(11)Publication number : 2001-078064 
(43)Date of publication of application : 23.03.2001 



(51)lnt.CI. 



H04N 5/225 
H01L 27/14 
H04N 5/335 



(21)Application number : 11-249473 



(71)Applicant : SONY CORP 



(22)Date of filing : 03.09.1999 (72)lnventor : HOSHINO KAZUHIRO 

SUMI HIROBUMI 
YONEMOTO KAZUYA 
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(57)Abstract: 

PROBLEM TO BE SOLVED: To further thin a camera 

module by providing an imaging device mounted by a flip £ 



opposite side, namely, on the other side of the substrate 
10, a package thickness dimension for air-tightly sealing 
the imaging device can be reduced. The substrate 10, 

the imaging device 1 1 and the lens unit 12 can be more tightly located in module thickness 
direction. Thus, the very thin camera module 2 can be provided. Further, since the thickness 
of the camera module 2 is reduced, the camera module can be integrated into an information 
terminal while utilizing a smaller attachment space. 



chip, on one side of a substrate in the state of exposing 
a photodetecting part from a through hole, and a lens 
unit mounted on the other side of the substrate in the 
state of covering the space above this photodetecting 
part. 

SOLUTION: Since a camera module 2 adopts a 
structure where an imaging device is directly attached to 
one side of a substrate 10 having a through hole 14 by 
flip chip mounting and a lens unit 12 is mounted on the 
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* NOTICES* 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] A camera module which has a substrate with which a through hole for light transmission was 
prepared, and a light sensing portion, and is characterized by having an image sensor by which flip chip 
mounting was carried out in one field of said substrate in the condition that this light sensing portion is 
exposed from said through hole, and a lens unit mounted in the state of the wrap in between said image 
sensor light sensing portion being absentminded at a field of another side of said substrate. 
[Claim 2] A camera system which has a substrate with which a through hole for light transmission was 
prepared, and a light sensing portion, and is characterized by using a camera module equipped with an 
image sensor by which flip chip mounting was carried out in one field of said substrate in the condition 
that this light sensing portion is exposed from said through hole, and a lens unit mounted in the state of 
the wrap in between said image sensor light sensing portion being absentminded at a field of another 
side of said substrate. 

[Claim 3] An optical module characterized by having a substrate with which a through hole for light 
transmission was prepared, an optical element by which flip chip mounting was carried out in one field 
of said substrate in the condition that have an optical function part and this optical function part is 
exposed from said through hole, and a lens unit mounted in the state of the wrap in between said optical 
element optical function part being absentminded at a field of another side of said substrate. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the camera system using a 
camera module and this equipped with the image sensor, and the optical module equipped with the 
optical element. 
[0002] 

[Description of the Prior Art] In recent years, the use for which the camera module using an image 
sensor is carried in small information terminals, such as a personal computer and a pocket mold TV 
phone, as a camera system containing a signal-processing system is searched for, and the miniaturization 
demand of a camera module has become strong dramatically in connection with this. 
[0003] Conventionally, as a camera module using image sensors, such as a CCD image sensor and a 
CMOS image sensor, the thing of a configuration as shown in drawing 6 is known. The illustrated 
camera module 51 consists of image pick-up equipment 52, a mounting substrate 53, and a lens unit 54. 
QFP which mounts the chip-like image sensor 55 in the package object 56, and comes to carry out a 
hermetic seal to image pick-up equipment 52 with seal glass 57 (Quad Flat Package) The structure of a 
type is adopted. This image pick-up equipment 52 is mounted in the mounting substrate 53 through the 
lead terminal 58 for external connection prepared in four sides of the package object 56. Moreover, the 
lens unit 54 is mounted in the upper part of image pick-up equipment 52. The lens unit 54 is constituted 
by the holder 59, the lens-barrel 60, the light filter 61, and the lens 62. 
[0004] 

[Problem(s) to be Solved by the Invention] By the way, the thickness size of the camera module 5 1 in 
the former is what added each thickness size of the image pick-up equipment 52 which constitutes this, 
the mounting substrate 53, and the lens unit 54. Therefore, in order to thin-shape-ize the camera module 
51, it is necessary to make the thickness size of each component part small. 

[0005] However, in the actual condition, the level of a limit is reached also making small each thickness 
size of image pick-up equipment 52, the mounting substrate 53, and the lens unit 54. Therefore, it is a 
very difficult condition to attain further thin shape-ization of the camera module 51. 
[0006] 

[Means for Solving the Problem] A camera module concerning this invention has composition of having 
had a substrate with which a through hole for light transmission was prepared, an image sensor by which 
flip chip mounting was carried out in one field of a substrate in the condition that have a light sensing 
portion and this light sensing portion is exposed from a through hole, and a lens unit mounted in the 
state of the wrap in between this image sensor light sensing portion being absentminded at a field of 
another side of a substrate. 

[0007] In a camera module of the above-mentioned configuration, while package thickness sizes for 
carrying out the hermetic seal of the image sensor are reduced as compared with the conventional 
module structure by carrying out flip chip mounting of the image sensor in one field of a substrate, and 
considering as a configuration which mounted a lens unit in a substrate side of the opposite hand, those 
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component parts (a substrate, an image sensor, lens unit) come to be more densely arranged in the 

module thickness direction. 

[0008] 

[Embodiment of the Invention] Hereafter, it explains to details, referring to a drawing about the gestalt 
of operation of this invention. 

[0009] Drawing 1 is the side schematic diagram showing the camera structure of a system concerning 
this invention. The illustrated camera system 1 is constituted by the camera module 2 and the system 
module 3. The camera module 2 and the system module 3 are tied by the flexible wiring substrate 4. The 
flexible wiring substrate 4 was pulled out from the camera module 2 side, and the circuit pattern section 
of the drawer edge is electrically connected to the circuit pattern of a system module 3 through the 
connector 5. 

[0010] Double-sided mounting of various kinds of electronic parts 7A-7D and Systems ICs 8A-8C is 
carried out with the above-mentioned connector 5 at the wiring substrate 6 of a system module 3. 
Systems 8A-ICs 8C constitute the actuation circuit for driving the camera module 2, the image- 
processing circuit which performs various image processings (for example, picture compression 
processing etc.) to the picture signal acquired with the camera module 2. Moreover, the USB (Universal- 
Serial-Bus) connector 9 for connecting the camera system 1 including a system module 3 to information 
terminals, such as a personal computer, is mounted in the wiring substrate 6. 

[001 1] Drawing 2 explains the structure of the camera module concerning the operation gestalt of this 
invention, (a) is the outline plan and (b) is the sectional side elevation. The illustrated camera module 2 
is constituted by the substrate 10, the image sensor 1 1, and ihe lens unit 12. 

[0012] A substrate 10 sticks with adhesives etc. the flexible wiring substrate 4 which carried out point 
** with the metal plate 13, as shown also in drawing 3 (un-illustrating). A metal plate 13 consists of a 
stainless steel plate thin [ around 0.5mm ], and board thickness is making the bigger square or bigger 
rectangle of an image sensor 1 than a dimension. The flexible wiring substrate 4 is what formed the 
circuit pattern (un-illustrating) in the base film which consists of polyester or polyimide with conductor 
material, such as copper, and is making the zonal structure of the shape of a metal plate 13 and a long 
picture which had the same width of face mostly. And a metal plate 13 is stuck on the edge of this 
flexible wiring substrate 4, and the reinforcement (rigidity) of a substrate 10 is fully secured in that 
attachment portion. 

[0013] Moreover, the through hole 14 for light transmission is formed in the substrate 10. This through 
hole 14 is formed in the abbreviation center section of the lamination portions of the flexible wiring 
substrate 4 and a metal plate 13. Moreover, the through hole 14 can be made in the square (the shape of 
a rectangle) with the almost same magnitude as the light sensing portion of the image sensor 4 
mentioned later. On the other hand, the edge of the circuit pattern of the flexible wiring substrate 4 is 
arranged at the periphery of the above-mentioned through hole 14 corresponding to the electrode 
location of an image sensor 11. 

[0014] In addition, in mounting an image sensor 1 1 and the lens unit 12 in a substrate 10 so that it may 
mention later, a metal plate 13 is for reinforcing the mounting portion mechanically and securing the 
alignment precision of the lens unit 2 in the direction of an optical axis. Therefore, when thickness of the 
flexible wiring substrate 4 is thickened and sufficient reinforcement (rigidity) is obtained, it is not 
necessary to form a metal plate 13. Moreover, as a substrate material, all or some of substrates 10 may 
consist of a polyimide system organic material, a glass epoxy system organic material, or a ceramic 
system material. However, even when adopting which substrate material, it is necessary to prepare the 
circuit pattern for the electric connection with an image sensor 1 1 . 

[0015] It consists of a CCD image sensor, a CMOS image sensor, etc., and the image sensor 1 1 has the 
light sensing portion 1 5 which comes to arrange many reading pixels on the principal plane two- 
dimensional. Moreover, two or more polar zone (un-illustrating) which is in the condition surrounding 
the above-mentioned light sensing portion 15, for example, consists of an aluminum pad is formed in the 
periphery section of an image sensor 1 1 . This image sensor 1 1 is in the condition of a bare chip, it is 
mounted in one field (underside of the flexible wiring substrate 4) of a substrate 10 through a bump 16 
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(flip chip mounting), and the polar zone (un-illustrating) of an image sensor 1 1 and the circuit pattern of 
the flexible wiring substrate 4 are electrically connected by this through the bump 16. Moreover, in this 
mounting condition, the light sensing portion 15 of an image sensor 1 1 is arranged at the condition of 
exposing from the through hole 14 of a substrate 10. 

[0016] Furthermore, closure resin 17 is applied to the periphery of an image sensor 1 1 over the 
perimeter. This closure resin 1 7 achieves the duty which prevents raising the mechanical reinforcement 
of the electrical installation section (bump joint) of an image sensor 1 1 and a substrate 10, and 
penetration of the dust from those crevices. As closure resin 17, it is desirable for generating of gas to 
use few resin materials, for example, a glass epoxy resin etc., as much as possible as the property. When 
the reason adheres to the lens which the gas which occurred from closure resin 17 mentions later, it is 
for a lens front face's blooming cloudy and having an adverse effect on the image pick-up engine 
performance. 

[0017] The lens unit 12 is constituted by the holder 18, the lens-barrel 19, the light filter 20, and the lens 
21. A holder 18 makes cylinder structure and the lens-barrel 19 has fitted into the inner circumference 
side. A screw thread is formed in the inner skin of a holder 18, and the peripheral face of a lens-barrel 19 
if needed. If this screw thread is formed and a holder 1 8 and the lens-barrel 19 of each other are 
screwed, the relative displacement of both can be made to be able to carry out in the direction of a 
medial axis (the direction of an optical axis), and focusing can be performed. Bending shaping of the 
point of a lens-barrel 19 is carried out to a medial-axis side at an abbreviation right angle, and 
converging section 19A for incident light regulation is formed in one of this. 

[0018] A light filter 20 is the so-called infrared cut-off filter which achieves the function which cuts 
infrared out of the incident light which carries out incidence for example, through the above-mentioned 
converging section 19 A. This light filter 20 approaches the above-mentioned converging section 19 A, 
and fitting immobilization is carried out at the head approach of a lens-barrel 19. A lens 21 is for 
carrying out image formation of the light which carried out incidence through above-mentioned 
converging section 19A and a light filter 20 by the light sensing portion 15 of an image sensor 11. This 
lens 21 is in the condition which performed location **** on the basis of the above-mentioned 
converging section 19 A, and is attached in the interior of a lens-barrel 19 with the above-mentioned 
light filter 20. 

[0019] In addition, not only according to an infrared cut-off filter but according to an image pick-up use, 
various filters (for example, optical band pass filter etc.) can be used for a light filter 20. Moreover, it is 
also possible to give an infrared cut function to lens 21 the very thing by using the material which has an 
infrared cut function in the material (** material) of a lens 21, or making such a material adhere to lens 
21 front face by coating, vacuum evaporationo, etc. It becomes unnecessary to use an infrared cut-off 
filter for a light filter 20 in such a case. Furthermore, it is also possible to constitute the lens unit 12 
without a holder 18. 

[0020] The lens unit 12 of the above-mentioned configuration is mounted in the field (upper surface of a 
metal plate 13) of another side of a substrate 10. In the state of this mounting, a substrate 10 (13 4) is 
pinched in between, and the image sensor 1 1 and the lens unit 12 are mounted in both sides of this 
substrate 10. Moreover, it countered on the same shaft (on an optical axis) through the through hole 14 
of a substrate 10, and between an image sensor 1 1 light sensing portion 15 being absentminded will be 
covered by the light sensing portion 15 of an image sensor 11, and the lens 21 of the lens unit 12 in the 
lens unit 12. 

[0021] In this camera module 2, since the light sensing portion 15 of an image sensor 11 is in the 
condition of having exposed from the through hole 14 of a substrate 10, at the time of a actual image 
pick-up, the light which carried out incidence through the light filter 20 from converging section 19A of 
the lens unit 12 will carry out image formation by the light sensing portion 15 of an image sensor 1 1 
according to a refraction operation of a lens 21 . Moreover, the picture signal which was received by the 
light sensing portion 15 of an image sensor 11, and was acquired by the photo electric translation of a 
there is transmitted to a system module 3 (refer to drawing 1 ) through the circuit pattern of a substrate 
10 (flexible wiring substrate 4). 
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[0022] Then, it explains about the manufacture method of the camera module concerning the operation 
gestalt of this invention using drawing 4 (a) - (d). 

[0023] First, as shown in drawing 4 (a), while preparing the substrate 10 which formed the metal plate 
13 and the flexible wiring substrate 4 for the through hole 14 in lamination and this lamination portion, a 
bump 16 is formed on each polar zone of an image sensor 1 1 . About a bump 16, as shown, for example 
in drawing 5 (a), after forming a ball at the head of a gold streak 23 pulled out from the head of a 
capillary 22 and sticking this to polar-zone (aluminum pad) 1 1 A of an image sensor 1 1 by pressure, it 
can form by cutting a gold streak 23 from a capillary 22 in the portion of a ball, without pulling out a 
gold streak 23, as shown in drawing 5 (b). Although this bump formation method is called the ball bump 
method (or the stud bump method), the bump formation which used el ectroless plating besides this, and 
the imprint bump method or the bump formation method using soldering technology may be used for it. 
[0024] Next, as shown in drawing 4 (b), an image sensor 1 1 is mounted in one field of a substrate 10 
through a bump 16 (flip chip mounting). At this mounting process, while laying a substrate 10 in the 
cradle which is not illustrated, an image sensor 1 1 is held with the bonding tool which is not illustrated. 
And where alignment of the image sensor 1 1 held with the substrate 10 and bonding tool on a cradle is 
carried out, the bump 16 who formed in the polar zone of an image sensor 1 1 is connected to the circuit 
pattern of a substrate 10 (flexible wiring substrate 4) electrically and mechanically by ultrasonic 
jointing. 

[0025] Alignment of a substrate 10 and an image sensor 1 1 is performed in the application-of-pressure 
direction by the above-mentioned bonding tool, and the direction (horizontal generally) which intersects 
perpendicularly on the conditions the location of the through hole 14 of a substrate 10 and the light 
sensing portion 15 of an image sensor 11, and whose circuit patterns of a substrate 10 and locations of 
the polar zone of the image sensor 1 1 corresponding to this correspond, respectively. Moreover, about 
ultrasonic jointing, it is carried out on lOOg per tool welding-pressure :bump piece, and conditions with 
an amplitude of 2.5 micrometers for frequency:50kHz, tool temperature: 100 degree C, cradle 
temperature: 100 degree C, and jointing-time:0.5 s seconds, for example. 

[0026] Here, as a heating temperature at the time of ultrasonic jointing, when the micro lens is formed 
on the principal plane of an image sensor 1 1, it is desirable to set it as conditions 170 degrees C or less 
so that this micro lens may not receive a thermal damage. Moreover, as long as it realizes low- 
temperature cementation with which the above-mentioned temperature conditions (170 degrees C or 
less) are filled as the cementation method at the time of mounting an image sensor 11 in a substrate 10, 
the cementation methods other than ultrasonic jointing may be adopted. Specifically, the cementation 
using a silver paste, the cementation using an indium, or the cementation method using an anisotropy 
electrical conducting material can be considered. 

[0027] Subsequently, as shown in drawing 4 (c), a dispenser etc. is used for the periphery of an image 
sensor 11, and closure resin 17 is applied. It is made for the closure resin 17 applied by the dispenser etc. 
not to flow even into the light sensing portion 1 5 of an image sensor 1 1 by using the closure resin 1 7 
which has moderate viscosity at this time. Moreover, after applying closure resin 17, this is stiffened by 
the air drying or heat treatment. 

[0028] Then, as shown in drawing 4 (d), the lens unit 12 which the assembly completed beforehand is 
mounted in the field of another side of a substrate 10. At this mounting process, the adhesives (un- 
illustrating) of for example, an epoxy system are applied on the field of another side of the substrate 10 
corresponding to the end face of the holder 18 of the lens unit 12, or the mounting position of the lens 
unit 12. Then, where alignment of the lens unit 12 and the image sensor 1 1 is carried out, the lens unit 
12 is fixed to a substrate 10 through the above-mentioned adhesives by pushing the lens unit 12 against 
the field of another side of a substrate 10. Above, the camera module 2 shown in previous drawing 2 is 
obtained. 

[0029] In the camera module 2 which consists of such a configuration Since the structure which 
mounted the image sensor 1 1 in one [ which has a through hole 14 ] field of a substrate 10 by flip chip 
mounting, and mounted the lens unit 12 in the field of installation and its opposite hand, i.e., another 
side of a substrate 10, soon is adopted, While parts for the package thickness size for carrying out the 
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hermetic seal of the image sensor are reducible as compared with the conventional module structure 
(refer to drawing 6 ), in the module thickness direction, a substrate 10, an image sensor 11, and the lens 
unit 12 can be arranged more densely. This becomes possible to offer the camera module 2 of a super- 
thin shape. Moreover, in the camera system 1 using this camera module 2, it is that the thickness of the 
camera module 2 becomes thin, and it becomes possible to include in an information terminal using a 
smaller mounting space. 

[0030] Moreover, since the image sensor 1 1 is connected to the flexible wiring substrate 4, the sense of 
the camera module 2 is freely changeable using the flexibility of the flexible wiring substrate 4. Since 
adjustment to arbitration is attained in whenever [ setting-angle / of the camera module 2 ] by this in 
case the camera module 2 is built into an information terminal product, the flexibility at the time of 
attachment improves substantially. 

[0031] Furthermore, since the par cage process for carrying out the hermetic seal of the image sensor 11 
becomes unnecessary in manufacturing this camera module 2, it becomes possible to realize low cost- 
ization by improvement in productivity. 

[0032] In addition, although a substrate 10, an image sensor 11, and the lens unit 12 are arranged 
densely and the thin camera module 2 was constituted in the above-mentioned operation gestalt Replace 
this invention not only with this but with the above-mentioned image sensor 11, and FIPPU chip 
mounting of the optical element (un-illustrating) which has a light-emitting part as an optical function 
part on the principal plane is carried out in one field of a substrate 10. This may constitute optical 
modules other than camera module 2. 
[0033] 

[Effect of the Invention] While parts for the package thickness size for carrying out the hermetic seal of 
the image sensor are reducible as compared with the conventional module structure by having carried 
out flip chip mounting of the image sensor in one field of a substrate according to this invention, and 
having considered as the configuration which mounted the lens unit in the substrate side of the opposite 
hand, as explained above, in the module thickness direction, a substrate, an image sensor, and a lens unit 
can be arranged more densely . By this, the camera module of a super-thin shape will be realized. 
Moreover, it will replace with an image sensor and the optical module of a super-thin shape will be 
realized in the thing using other optical elements. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is the side schematic diagram showing the camera structure of a system concerning this 
invention. 

[Drawing 2] It is drawing explaining the structure of the camera module concerning the operation gestalt 
of this invention. 

[Drawing 3] It is the perspective diagram showing the substrate structure of the camera module 
concerning the operation gestalt of this invention. 

[Drawing 4] It is drawing explaining the manufacture method of the camera module concerning the 
operation gestalt of this invention. 

[Drawing 5] It is drawing explaining an example of the bump formation method. 

[Drawing 6] It is a sectional side elevation explaining the structure of the conventional camera module. 

[Description of Notations] 

1 [ — A substrate, 1 1 / — An image sensor, 12 / — A lens unit, 14 / — A through hole, 15 / — A light 
sensing portion, 16 / — A bump, 17 / Closure resin ] — A camera system, 2 ~ A camera module, 3 — A 
system module, 10 
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♦NOTICES* 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 



[Drawing 1] 
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[Drawing 3] 




[Drawing 5 ] 
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[Drawin g 2] 
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